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Background: Action potential (AP) prolongation results in TdP in clinical and experimental LQT2, but the exact mechanism remains uncertain. 
T-Wave alternans has been proposed as a marker of arrhythmic risk and is elicited by APD and Ca2+ alternans. However, non-alternans TWL has 
been associated with TdP in LQT syndrome. We hypothesized that TWL at constant heart rate precedes TdP in a LQT2 model and that it is caused by 
abnormal Cai dynamics.
Methods: Female rabbit hearts were perfused, AV node was ablated and ventricles paced at 50 beats per minute. Epicardial ECG was recorded 
during optical mapping (RH 237 and Rhod-2 AM) of AP and Cai. LQT2 was mimicked by Dofetilide (D; 500 nM/L) and decrease in [K+]o and [Mg2+] 
o. TWL was calculated as logarithm of root-mean-square of differences between T wave amplitude from subsequent beats.
Results: D prolonged AP durations and induced TdP (n=8/8). Baseline Ca transient (CaT) was usually monophasic. Occasionally, a small secondary 
peak was observed. The number of CaT peaks per AP during paced rhythm increased upon D addition and prior to VT onset compared to baseline in 
all cases (Number of CaT per AP: 1.33±0.39 vs 2.32±0.47, p<0.002). This was accompanied by increased TWL
(-4.06±0.94 vs -2.89±0.95, p<0.002).
Conclusions: TWL precedes TdP in rabbit LQT2 model. Complex Ca dynamics (>1 CaT peak per AP) occurs during prolonged AP, promoting TWL and 
TdP. Possible mechanisms include secondary Ca2+ release from an overloaded sarcoplasmic reticulum and enhanced Na/Ca exchange current.
